range of fluorescent proteins, fluorochromes, and probes are now available as markers (Wang et al., 2008) . Spinning-disk or laser scanning confocal microscopes provide excellent spatiotemporal resolution (Stephens and Allan, 2003) . Recent advances in super-resolution microscopes even allow time-lapse assays with nano-scale resolution (Chi, 2009 ), which will no doubt greatly facilitate our understanding of cells. It is likely that the future will bring continuous improvements in these technologies, yielding more molecular detection methods and higher spatiotemporal resolution. Considering the huge number of biomolecules working in a cell, many at low copy number, a difficult challenge will be to dramatically increase fluorescence detection sensitivity and channels. Diverse fluorochromes that can be excited with single monochrome light but emit fluorescence of different wavelengths, such as quantum dots, require only one filter cube to visualize them all and can thus markedly increase the detection speed as well as the number of targets that can be monitored simultaneously. Combinations of quantum dots have also been proposed to be capable of bar-coding large numbers of biomolecules (Chan et al., 2002) . Nevertheless, such fluorochromes face serious obstacles in actual highthroughput applications in live cell imaging, mainly due to requirements of in vitro labeling of biomolecules, e.g., proteins, and their reintroduction into cells, and to difficulties in distinguishing signals of intact exogenous proteins from those of degraded proteins or even free fluorochromes. On the other hand, although the use of genetically encoded fluorescent proteins can largely overcome the aforementioned shortcomings, the number of such proteins is still low; moreover, different fluorescent proteins cannot be excited with a single light wave.
Ideally, fluorescence microscopy will be superseded by microscopic systems, e.g., an Å-scale microscope, or "angstromscope," that directly discriminate biomolecules and allow real "nonaggressive" measurement of intracellular activities at the molecular level. Although we must wait to see if such a dream will be realized, the hope is that such systems can be made available in the next 50 years. Then we can fully explore the dynamic yin-yang that underlies all of cell biology.
